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DENUDED ZONE C . . . OST RIMG 

DISLOCATION CLUSTER D ... VOID-LIKE DEFECT 



(57) Abstract 

A method for growing a silicon single crystal by a Czochralski method, wherein, let a pulling speed be V (mm/min) and an average 
value of an in-crystal temperature gradient in a pulling axis direction within a temperature range, a silicon melting point to 1350 °C, be G 
(°C/mm), V/G ranges from 0.16 to 0.18 mm 2 /°C min between a crystal center position and a crystal outer periphery position, and a ratio G 
outer/G center of an average value G of an in-crystal temperature gradient in a pulling axis direction within a temperature range, a silicon 
melting point to 1350 °C, at a crystal outer surface to that at a crystal center is set to up to 1.10 to thereby obtain a high-quality perfect 
crystal silicon wafer. Such a perfect crystal silicon wafer, wherein an oxygen concentration is controlled to up to 13 x 10 17 atoms/cm 3 , an 
initial heat treating temperature is at least up to 500 °C and a temperature is raised at up to 1 °C/min at least within 700 to 900 °C, thereby 
making uniform a wafer in-plane distribution to an arbitrary oxygen precipitation density level. 
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Citations and explanations 
(Concerning claim 1 ) 

The subject matter of claim 1 docs not appear to involve an inventive step in view of document 1 or 3. 

A person skilled in the art could easily have derived conditions (a) and (b) described in claim 1 from 
the profile shown in [Fig. 2] of document 1 [JP. 8-330316. A (Sumitomo Sitix Corp.), 13 December, 
1996 (13.12.96)] cited in the ISR. 

The temperature range set for G in claim 1 is from the melting point of silicon to 1350°C, but the 
range of document 1 is from this melting point to 1300°C, and is thus different from that of claim 1. In 
this regard, the applicant of the present application insists, on page 10 of the specification, that the 
present invention presents a more optimal range. However, the setting of the temperature range cannot 
be considered to have any special physical meaning. Furthermore, on page 1 1 of the specification, the 
applicant insists that the V/G range for obtaining a perfect crystal is shifted by changing the temperature 
range set for G, but it is obvious that if the definition of G changes, the relation between V/G and perfect 
crystal (or OSF ring) also changes. A person skilled in the art could easily have arrived at this range 
from the description in document 1. 

Similarly a person skilled in the art could easily have derived conditions (a) and (b) described in claim 
1 from the profile shown in [Fig. 1] of document 3 [JP, 1 1-157995. A (Sumitomo Sitix Corp.), 15 June, 
1999 (15.06.99)] cited in the ISR. 

(Concerning claim 2) 

The subject matter of claim 2 does not appear to involve an inventive step in view of documents 1 -2. 

Document 2 [JP, 8-268794, A (Sumitomo Sitix Corp.). 15 October, 1996 (15.10.96), [claim 2]] cited 
in the ISR describes a method of controlling G by intercepting the radiation from a melt, with a view to 
ensuring that V/G can be controlled at the desired value. 

(Concerning claim 3) 

The subject matter of claim 3 does not appear to involve an inventive step in view of document 1 . 
Document 1 (paragraph [0036]) describes a method of adjusting the pull-up speed. 

(Concerning claims 4-5) 

The subject matters of claims 4-5 do not appear to involve an inventive step in view of document 1 or 
3, or documents 1-2. 

A person skilled in the art could easily have derived the method of claim 1 from document 1 or 3, the 
method of claim 2 from documents 1-2. and the method of claim 3 from document I. Therefore, the 
subject matters of claims 4-5 concerning the wafer obtained using those methods do not appear to involve 
an inventive step in view of document 1 or 3 or documents 1-2. 
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Continuation of Box V (Citations and explanations): 
(Concerning claims 6-8) 

The subject matters of claims 6-8 do not appear to be novel or to involve an inventive step in view of 
document 2. 

Document 2 describes a method of controlling G by intercepting the radiation from a melt, with a 
view to ensuring that V/G can be controlled at the desired value. 

(Concerning claims 9-23) 

The subject matters of claims 9-23 appear to be novel and to involve an inventive step. 

The subject matters of claims 9-23 are neither described in any of documents 1-5 cited in the ISR nor 
could have been obviously or theoretically derived by a person skilled in the art simply from the prior art. 
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